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Integration  Strate- 

IBM  Unix  thrust  carries  promise,  risk 

gies  —  IS  chiefs 
agree: Integrate 
your  own  way.  Exclu- 

nv  paTDiriA  in?FFF  margin  proprietary  systems. 
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precarious  foothold  in  the  scien-  analyst  at  Meta  Croup,  Inc.  who 
tilic  and  technical  arenas.  "It's  a  left  IBM's  RISC  System/6000 
spectacular  machine.  It's  going  launch  team  in  October, 
to  fundamentally  change  the  way  But  for  now,  the  RS/6000 
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Can  Wall  Street  absorb 

Drexel  Burnham’s  hundreds 
of  IS  workers?  Eventually, 
but  probably  at  lower  sala¬ 
ries,  according  to  recruit- 

At  worst,  the  ambitious  foray  •Software  surge, 
will  carve  out  market  share  at  See  stories,  pages  139-141. 

DEC finds  Unix  ma  rket  has  life  of  its  own 

BY  MARYFRAN 10HNS0N  , 

Insurer’s  cost-cutting  policy: 
Out  with  hosts,  in  with  LANs 

Ejy  ELlsABETtnt°RwnT  ^SS^dmSTd^ 

-  its  3090  by  the  end  of  next 

— - -  rough-and-tumble  place  for 

One  year  after  its  own  bruising  Maynard.  Mass. -based  DEC, 
entry  into  the  crowded,  hotly  which  rolled  out  a  suite  of  work- 
contested  Unix  workstation  stations  and  multiuser  systems 
market.  Digital  Equipment  last  year  that  are  baaed  on  the 
Corp.  could  probably  teach  IBM  RISC  chip  from  Mips  Computer 
a  few  survival  tricks.  Systems.  Inc.  The  machines  run 

Yet  even  if  DEC  were  so  in-  Ultra,  which  is  the  DEC  version 
dined,  the  No.  Z  computer  com-  of  AT&T's  Unix  operating  sys- 
pany  is  too  busy  coping  with  the  tem. 

challenges  of  comoeting  product  Analysts  have  tagged  DEC'S 

IN  THIS 
ISSUE 


I  t  IS  so  common 
I  that  many  [Sovi¬ 
et]  organizations 
don't  even  consider  it 


EXECUTIVE  BRIEFING 

■  IBM’s  bold  new  Unix-based  worksta¬ 
tion  line  debuted,  with  users  and  analysts 
dazzled  by  the  hardware  technology  but  con¬ 
cerned  about  the  software  needed  to  take  ad¬ 
vantage  of  it.  It’s  critical  that  IBM  deliver  on 
a  promise  of  1,500  applications  by  year’s 
end.  Workstation  leaders  Sun  and  Hewlett- 
Packard  said  the  IBM  line  legitimizes  the 
Unix  market,  but  they  could  be  girding  for  a 
price  war  that  will  erode  margins  every¬ 
where.  The  workstation  war  can  only  get 
bloodier  for  DEC,  which  has  had  a  rough  year 
in  the  Ultrix  trenches.  See  stories,  pages 
1,139, 140  and  141. 

■  Drexel  Burnham’s  520  information 
systems  employees  will  probably  be  job¬ 
searching  after  the  junk-bond  pioneer’s 
Chapter  1 1  filing.  The  flood  of  resumes  may 
result  in  lower  salary  offers,  recruiters  say. 
Drexel  will  retain  a  temporary  IS  liquidation 
team  to  shut  down  operations  and  sell  Drex- 
el’s  custom  brokerage  applications  at  sal¬ 
vage  prices.  See  stories,  page  4. 
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SYNCSORT  PRESENTS 
3  NEW  WAYS  TO  MAKE 
SHORT  WORK  OF  LONG  JOBS. 
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What  Virus? 


If  you  think  your  data  center  is  immune  to  viruses 
because  you're  running  MVS,  you're  gravely  mistaken. 

Your  system  could  be  infected  tight  now. _ 

CA-UNIPACK/SCA  for  MVS 
is  the  best  defense  you  can  buy. 

Now  CA-UNffACK*/SCA,  the  industry  Is  only  com¬ 
plete  Security,  Control  and  Audit  software  solution,  lets 
you  rapidly  detea  everything  from  logic  bombs  to  trap 
doors,  Hojari  Horses  and,  yes,  viruses. 

With  CA-EXAMDC  CA-ACF2"  or  CA-TOP  SECRET® 
and  CA-VMAN"  included  in  CA-UNIPACK/SCA.  you'll . 
get  extensive  MVS  auditing  capabilities  in  addition  to 
total  access  control  and  enhanred  network  security. 

So  don't  wait  for  a  security  breach  to  cripple  your 
MVS  system.  Ensure  your  data  is  safe  with  a  total  solu¬ 
tion  from  the  world's  leading  security  software  company. 
CA-UNIPACK/SCA  from  Computer  Associates. 

For  more  information,  call.Dana  Williams  at 
800-645-3003  and  ask  for  your  free  copy  of  the  special 
virus  issue  of  Security  &  Audit  News. 


Unleash  the  potential 

OF  DB2  AND  SQL/DS. 

AfuUsetof  database  tools 
Mi  to  enhance  performance  and 


if  lit  if 


The  Difference  Between 
Open  And  Honest 

To  be  truly  open,  a  database  should  work  with  virtually  every  vendors  hardware, 
software  and  network.  Only  ORACLE  does. 


What  number 
does  Tootsie  Roll  call 
so  financial  management 
won’t  get  sticlcy? 


1-800-ORACLE1. 


Tootsie  Roll  discov-  “The  idea  of  portable 

ered  that  the  finest  applications  between 

accounting  software  dissimilar  computers 

in  the  world  comes  from  sold  us  on  ORACLE* 

the  finest  producer  of  data-  database  technology. 

base  software  in  the  world.  Then  Oracle 

What  does  Tootsie  Roll  delivered  state-of-tbe- 

know  that  you  don’t?  art  financial 

Get  a  taste  of  the  future.  management  tecbnol- 

Call  1-800-ORACLE1  and  ogy  that  wasn  t 

register  to  attend  an  a  rehash  of  20-year 
Oracle  Financials  seminar  old  batch  systems  " 

near  you.  Find  OUt  how  Howard  Ember 

sweet  success  really  is.  Tfeaairer,  Ttxxsie  Rofl 


The  Method 
is  oily  the  banning 


work  directly  with  corporate  files, 
stead,  they  download  what  they  need 
a  scratch-pad  file.  This  way.  if  they 
pen  to  delete  a  file,  "they  are  only  hurting 


cheaply  than  the  mainfranie  versions. 

"Things  just  snowballed,”  Read  said, 
particularly  after  management  had  a 
chance  to  see  how  well  the  first  few  appli- 


Creating  the  most  widely  respected 
systems  development  method  in  the  world  might  satisfy 
other  companies.  But  not  Yourdon. 

While  the  Yburdon  Structured  Method  ' 
is  still  the  most  used  and  often  emulated  method  for 
systems  development  ever  devised,  it  is  only  one  aspect 
of  what  we  offer  today. 


new.  techniques  and  tools,  which  allow  you  to  discover  new 
solutions  to  software  development  challenges  in  today's 
ever-changing  computer  environment 

From  advanced  CASE  tools  to  professional 
training  and  consulting  Yourdon  offers  a  fully  integrated 
range  of  products  and  services  that  improve  your  efficiency 
in  producing  quality  work  with  formal  methods. 

So,  if  you  think  the  Yburdon  Method  is  all 
we  have  to  offer,  think  a^in. 

Because  the  Method  is  just  the  beginning 
of  what  Vburdon  has  to  offer  today. 

For  a  free  poster  and  complete  information 
about  'rburdon  training  consulting  and  software,  call 
1-800-3260799,  or  write  to  Yourdon.  Inc,  Forum  II,  8521  Six 
Forks  Road.  Raleigh.  NC  27615. 


YOURDON' 


Beneficial  Corp.  in  a  management  buyout. 


."  Consolidated  did  hire 
iputer  Support  of  North 
king  Ridge,  NJ„  network 
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NATURAL  2  turns  on  DB2, 


Nothing  makes  DB2  come  alive  like  NATURAL  2,  Software  AG’s  4th  Gener¬ 
ation  applications  development  technology. 

NATURAL  2  provides  unsurpassed  functionality  for  the  quick  development  of 
high-performance  production  applications  which  are  data  independent,  accessing 
files  in  DB2,  IMS/DL1,  and  VSAM  environments. 

Regardless  of  the  environment,  NATURAL  2  provides  useis  with  one  consis¬ 
tent,  friendly  interface.  Its  intelligent  editors,  online  help,  graphic  support,  and 
windowing  technology  are  unmatched  in  any  other  4th  Generation  development 
product,  and  make  NATURAL  2  easy  to  learn  and  use. 

Better  yet,  NATURAL  2  applications  can  continue  to  grow  as  you  grow,  into 
new  operating  systems  (MVS,  VM,  VSE),  data  base  management  systems  (VSAM, 
DL1,  IMS/DB),  and  TP  monitors  (IMS/DC,  CICS,  COM-PLETE,  TSO,  CMS). 
And,  using  Software  AG’s  relational  DBMS,  ADABAS,  the  same  programs  can 
run  unchanged  on  different  hardware  platforms,  such  as  Digital  and  WANG. 

Best  of  all,  NATURAL  2  offers  full  integration  with  the  technologies  you’ll 
need  to  energize  DB2  for  years  to  come.  Software  AG’s  PREDICT  provides 
a  central  repository  for  business  processing  rules  and  data  definitions.  The 
NATURAL  Optimizer  allows  your  applications  to  perform  as  well  as  COBOL 
applications— or  better.  And  a  host  of  other  technologies  provided  within  our 
open  Integrated  Software  Architecture  (ISA)  create  an  environment  where  DB2 
can  really  shine. 

We  can  show  you  how  NATURAL  2  can  fire  up  your  DB2  environment  in  a 
personal  demonstration  at  your  location  and  convenience.  Just  call  toll-free: 
l-8t)0-843-9534. 


NATURAL  2  application  development  tech¬ 
nology  serves  as  a  cornerstone  of  Software 
AG’s  open  Integrated  Software  Architecture 
(ISA).  Everything  you  need  to  program  busi- 


PROGRAMMING  BUSINESS  SUCCESS 


Why  the  World  of  Business 
Relies  on  the  SAS  System. 


When  millioils  of  records  and 
billions  in  revenue  all  ride  on 
your  data,  you  can’t  settle  for 
anything  less  than  the  world’s 
most  reliable  software.  That’s 
why  more  than  75%  of  the  world’s 
most  successful  companies  — 
from  finance  to  pharmaceuticals, 
manufacturing  to  mining  — 
depend  on  the  SAS  System.  The 
H\  applications  software  system. 


We’ve  designed  the  SAS  System 
for  practically  any  application 
that  involves  accessing,  manag¬ 
ing,  analyzing,  and  presenting 
data — from  shop-floor  quality 
control  to  top-floor  executive 
information  systems.  Andbecause 
SAS  applications  run  the  same 
regardless  of  hardware,  you  have 
the  power  to  decide  where  those 


applications  belong — in  the  data 
center,  at  the  department  level, 
or  on  the  desktop. 


The  SAS  System  is  backed  by 
expert  technical  support  and 
consulting  services,  continuous 
enhancements,  and  comprehen- 


The  SAS®  System. 

More  Choices 

for  More  Applications 

than  Any  Other  Software. 


All  from  SAS  Institute  Inc.,  one 
of  the  world’s  most  respected 
names  in  software. 

See  for  yourself  why  thousands 
of  companies  turn  to  the  SAS 
System  for  their  most  strategic 
applications.  Call  us  now  at 
(919)  677-8200  and  ask  for  your 
free  Executive  Summary  and 
details  about  our  free  30-day 
software  evaluation.  In  Canada, 
call  (416) 443-9811. 


M 


SAS  Institute  Inc. 

Software  Sales  Department 
SAS  Circle  □  Box  8000 
Cary,  NC  27512-8000 
Phone  (919)  677-8200 
Fax  (919) 677-8123 


Hewlett-Packard  intro¬ 
duces  the  first  complete 
line  of  peripherals 
designed  specifically  for 
the  Macintosh.  And  your 
departments  budget. 

The  HP  DeskWriter  per¬ 
sonal  printer  delivers  laser- 
quality  text  and  graphics 
for  much  less  than  other 
300  dpi  printers.  Along  with 
such  features  as  whisper- 
quiet  operation  and  a 
compact  15"  x  17”  x  8" 
footprint. 

The  HP  ScanJet  Plus 
scanner  provides  8-bit  photo¬ 
graphic-quality  scanning. 
Now  you  can  get  both  image 
processing  and  text  recog¬ 
nition  for  what  you  would 
expect  to  pay  for  a  4-bit 
scanner. 

And  the  HP  PaintJet  color 
printer  puts  hundreds 
\  of  colors  right  on  your 
desk.  So  nearly  every¬ 
one  can  create  a 
masterpiece  of  fine 
art.  Or  a  masterpiece 
of  business.  Because 
PaintJet  can  handle 
everything  from  spread¬ 
sheets  to  overhead  transpar¬ 
encies.  Of  course,  each  of 
our  peripherals  is  backed 
by  the  same  high  level  of 
service  and  support  you’ve 
come  to  expect  from  HR  Call 
1-800-752-0900,  Ext  275G 
for  your  nearest  authorized 
HP  dealer.  And  watch  your 
Apples  blossom. 

There  is  a  better  way. 


ADVANCED  TECHNOLOGY 


The  new  COMSPHERE' 6800 Series  Network 
Management  Systems  link  ADS’ and  Paradyne  products. 

lfou  don't  have  to  wonder  about  compatibility  with  the  new 
AT&T  Paradyne  COMSPHERE  6800  Safes  Network  Management 
Systems. They  support  ART  DATAPHONETI,  Paradyne  and  the 
new  ART  Paradyne  COMSPHERE  family  of  products.  So  you  can 
manage  a  wide  range  of  data  communications  equipment- 
analog,  digital  and  Tl— from  a  single  point.They’re  also 
__  i|  *  compatible  with  ART 

f-*  Tfll  ||  M  ACCU  MASTER™  Integrator  for 

voice  and  data  integration. 

The  6800  Series  NMS  can  manage  your  analog  network 
no  matter  what  your  mix  of  old  or  new  ART  Paradyne  modems 
That’s  because  the  new  COMSPHERE  3400  and  4400  Series 
modems  can  be  programmed  to  be  compatible  with  the  original 
Paradyne  3400,  DATAPHONE II  or  our  new  Advanced  Diagnostic 
Protocol.  These  new  modems  even  interface  with  IBM's  NetView™ 
via  an  SNA™  compatibility  feature. 

But  the  6800  Safes  NMS  and  the  COMSPHERE  family  don’t 
just  provide  compatibility  today  they  11  delher  it  tomorrow  as 
well  This  state  of- the-art  communications  platform  allows  you  to 
integrate  new  products  into  vour  network  easier  than  ever  before. 

The  foundation  to  this  capability  is  the  new  COMSPHERE 
4000  Safes,  an  intelligent  communications  carrfer.  Using  a  unique 
bus  architecture,  the  4000  Series  insures  compatibility  with 
existing  as  well  as  new  products  and  network  services  as  they 
are  introduced.  It  also  provides  the  highest  con6guration  density- 
in  the  market,  housing,  for  example,  up  to  16  modems  and 
16  multiplexers. 

So  it’s  no  mystery  what  the  future  holds  with  ART  Paradyne 
data  communications  systems.  Compatibility  flexibility-  and 
investment  protection. 

For  mote  information,  contact  your  ART  Paradyne  Account 
Executive  or  call  1 800  482-3333,  Ext. 303.  In  Canada,  call 
(416)494-0453. 


ART  Paradyne 


VIEWPOINT 


EDITORIAL 


The  free  market 


IN  OUR  LAST  issue,  we  used  this  space  to 
offer  our  thoughts  on  the  general  direction 
any  national  high-tech  policy  should  take. 
Inherent  in  that  view  is  the  belief  that  the 
governments  role  should  be  one  that  actively 
promotes  the  free-market  principles  and  spirit  of 
entrepreneurism  that  have  made  the  1900s  the 
American  century. 

Last  week,  the  industry  served  up  positive 
proof  that  technological  innovation  is  directly 
proportional  to  the  level  and  intensity  of  compe¬ 
tition,  regardless  of  whether  the  product  in 
question  is  commodity-like  or  intrinsically  com¬ 
plex  and  therefore  easily  differentiated  in  the 
marketplace. 

First  came  an  announcement  from  IBM  that  it 
had  fabricated  a  16M-bit  dynamic  random-ac¬ 
cess  memory  chip  on  the  same  production  line 
now  producing  the  current  generations  of  1M- 
and  4M-bit  chips.  This  news  came  less  than  a 
month  after  the  collapse  of  U.S.  Memories,  the 
ill-fated  chip  consortium  that  was  supposed  to  be 
a  bulwark  of  this  country's  efforts  against  Japan. 

The  announcement  also,  followed  by  about  a 
month  the  news  that  Siemens  and  IBM  would 
team  up  to  jointly  develop  the  next  generation  of 
DRAMs,  the  64M-bit  variety. 

Somehow,  the  world  lead  IBM  has  earned  was 
gained  without  the  government’s  direct  support. 
However,  changes  in  the  investment  tax  laws  in 
the  1980s  clearly  promoted  domestic  research 
and  development,  which  is  what  producing 
densely  packed  chips  is  all  about. 

Then  IBM  took  the  wraps  off  its  RS/6000  line 
of  super-high-performance  workstations  in 
hopes  of  getting  a  piece  of  a  hot  market  that  has 
completely  passed  the  company  by. 

The  news  here  is  not  so  much  IBM’s  red-hot 
box  or  the  reasonably  impressive  list  of  software 
developers  making  commitments  to  it.  Rather, 
the  news  for  the  buying  public  is  that  the  work¬ 
station  price/performance  war  is  about  to  esca¬ 
late.  Each  of  the  big  three  in  workstations 
Sun.  DEC  and  Hewlett-Packard  —  has  served 
notice  that  they  will  not.  only  meet  but  exceed 
IBM's  challenge. 

What  a  great  time  to  be  alive  and  buying  com¬ 
puter  hardware  in  a  free  market. 

Editor’s  note:  To  steal  a  phrase  from  an  old 
game  show,  the  password  is  "integration.”  Com¬ 
puter  vendors,  information  systems  consultan¬ 
cies,  value-added  resellers  and  the  like  are  fer¬ 
vently  spreading  the  integration  gospel. 
Meanwhile,  customers  are  struggling  to  figure 
out  just  what  the  heck  it  means  to  them. 

This  week,  CompuUrworU  inaugurates  its 
Integration  Strategies  section,  which  will  run  ev¬ 
ery  other  month.  With  this  section,  we  will  try  to 
bridge  the  gap  between  the  bluster  and  the 
promise  of  integration  vendors  and  the  realities 
of  systems  development  and  implementation  in 
an  increasingly  distributed  IS  world. 
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Too  negative 


4_... _ _  _  _  »,  thanks  Far  from  being  "a  more  'bli 

g  IBM’s  Soft-  largely  to  the  growing  variety  of  collar’  type,"  all  of  them  hr 
CASE  tools."  good  university  degrees.  Ma 

What  is  the  special  connec-  hold  master’s  degrees  in  "hat 


(act,  it  indicates  that  IBM  recog-  tling  finding  that  C  code  main- - ...  - _ 

nixes  and  is  addressing  the  labor-  tarns  itself?  Have  C-code  applies-  language  and  compiler  skills. 

of  system  sup-  lions  even  been  shown  to  be  They  are  not  people  who 
-  — J  -id  more  easily  maintained  than  “would  have  done  anything  to 

equally  well-written  Cobol  or  have  an  opportunity  to  work  in 


i  this  country.  Many  of  them  have 


very  next  paragraph  contradicts  ing  language  such  as  “importing 
this  extraordinary  finding  by  cheap  labor  to  bring  down  the 
■  analyst  who  standard  of  living  for  the  profes- 


Gabne!  Goldberg 
Vice-President  of  Technology 
VM  Systems  Group 
Arlington,  Va. 

Too  ambiguous 


[CW,  Dec.  25,  1989-Jan. 
19901  is  about  as  helpful  an  arti- 
the  development  backlog 
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backlogs.”  What _  _  . 

'  ■  *  puter  expertise  that  India  repre- 

Leo  Tahiti  sents  (which  has  provenitself  re- 
Director  of  Academic  sponsive  to  the  needs  of  the  U.S. 
Computing  and  other  Western  countries), 
Pfeiffer  College  Spidjaric  take  a  global  and  com- 
Misenkeimer.N.C.  prehensive  view. 

Raymond],  Spencer 


Framingham,  Mass.  01701. 

_ _ i  he  re-  Fax:  (508)  875-893L  MCI  Mail 
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In  The  90s, 
Your  Company 
MustLeamTo 
Thrive  Amid 
Unprecedented 
Change. 
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Intensifies,  Information 
A  Competitive  Weapon, 


Increasing  global  competition  and  growing  market  expecta¬ 
tions  are  confronting  business  with  accelerating  change,  change 
that  is  reshaping  the  way  businesses  operate  and  compete. 

The  role  of  information  systems  in 
meeting  these  business  challenges  is  chang¬ 
ing,  too,  from  a  service  function  to  a  true 
competitive  weapon. 

Conventional  computing  strategies 
can’t  provide  the  capabilities  needed  for  this  transition.  In  fact, 
the  gap  between  what  business  needs  and  what  Conventional 
systems  can  offer  is  continuing  to  widen. 

Microprocessor-based  systems,  open  networks,  and  industry 
standard  software  now  offer  a  compelling  economic  alternative 
to  conventional  architectures.  But  there  is  a  need  for  a  new 
computing  strategy  that  will  transform  traditional  computing 
environments. 

Such  a  strategy  must  deliver  several  key  benefits:  An  open 
systems  environment  that  accommodates  the  widest  possible 
choice  of  hardware  and  software. 

A  powerful  and  intuitive  application  environment  for  trans¬ 
parent  access  to  enterprise-wide  information  resources. 

And  a  bridge  to  your  current  information  systems  that 
preserves  your  present  investment  in  systems,  applications, 
and  data. 


GosingThe  Gap  Betwe 
And  what  Information 


en  What  Business  Needs 
Systems  Can  Deliver. 


Introducing  Open,  Cooperative  Computing. 

Open,  Cooperative  Computing  allows  you  to  transform 
the  role  of  information  systems.  It’s  an  open  blueprint  that 
guides  you  from  the,  conventional 
architectures  of  the  past  to  the  cooperative 
environment  of  the  future. 

It’s  a  strategy  designed  to  close  the 
gap  between  what  your  business  needs  from 
information  systems  and  what  current  systems  can  provide. 

Open,  Cooperative  Computing  integrates  industry  standards 
in  hardware,  software,  and  networking,  to  help  you  achieve 
greater  connectivity  and  application  portability  across  systems 
from  many  different  sources. 

A  line  of  scalable  processors  lets  you  add  processing  power 
in  smaller,  more  cost-effective  slices.  And  client/server  archi¬ 
tecture  will  allow  you  to  distribute  processing  power  and  infor¬ 
mation  resources  where  they  can  work  most  effectively  for 
your  organization. 

In  the  future.  Open,  Cooperative  Computing  will  allow  you 
to  connect  disparate  systems  and  applications  into  one  enterprise- 
wide  environment,  with  a  consistent,  intuitive  graphic  interface 
and  advanced  productivity  tools  for  desk  workers  and  top  manage¬ 
ment.  It  will  give  you  transparent  access  to  the  information  you 
need,  wherever  it  may  be  within  your  organization. 


OurVisionOfThe 
Beans  With  ABr 


Future  Of  Computing 
idgeToThePast. 


No  vision  of  the  future  can  be  successful  if  it  doesn’t  allow  you 
to  build  on  the  investments  you’ve  made  in  the  past. 

Open,  Cooperative  Computing  provides  bridges  from  your 
current  base  of  hardware  and  applications. 

So  you  can  begin  building  now  for  the  open 
environment  of  the  future,  without  walking  t 
away  from  your  existing  investment. 

Changing  your  computing  strategy  is  a 
major  effort,  even  if  the  promised  rewards  are  great.  Confidence  in 
the  vision,  experience,  and  dependability  of  your  vendor  is  critical. 

NCR  is  a  leader  in  delivering  solutions  based  on  open  systems. 
We  manufacture  the  most  complete  set  of  end-to-end,  industry- 
standard  products.  No  other  vendor  is  more  experienced 
at  connecting  to  multivendor  environments,  via  SNA,  OSI, 
and  other  communications  methods.  And  NCR  has  a  worldwide 
reputation  for  superior  quality  and  reliability. 

Which  makes  NCR  a  dependable  global  partner  for  your 
computing  needs,  a  stakeholder  in  the  success  of  your  business. 

Open,  Cooperative  Computing  is  a  strategy  that  will  reshape 
the  future  of  information  systems.  The  time  to  begin  implement¬ 
ing  that  future  is  now. 

For  the  complete  story  of  Open,  Cooperative  Computing, 
phone  1-800-CALL  NCR. 

Because  a  changing  world  belongs  to  those  who  master  change. 


Open,  Cooperative  Computing. 
The  Strategy  For  Managing  Change. 


Your  competition  is  fierce. 
Ttiine  it  with 
LEVEL5/Mainfiame. 
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SYSTEMS  &  SOFTWARE 


Only  a  DECtp"  system  lets  you 
grow  your  transaction  processing 
system  without  having  to  rewrite 
application  software.  So  you 
can  invest  in  a  system  that  meets 
your  needs  today,  yet  be  confident  it 
can  be  easily  arid  cost-effectively 
expanded  as  your  business  grows. 

The  reason  behind  all  this  flex¬ 
ibility  is  Digital’s  four-dimensional 
growth  strategy,  which  gives  you 
four  easy  ways  to  expand  process¬ 
ing  power.  First,  grow  from  our 
Micro  VAX'"  systems,  through  our 
VAX"  6000  midrange  systems,  all 
the  way  to  our  largest  VAX  9000 
mainframe-without  ever  having  to 
rewrite  software,  thanks  to  our  sin¬ 
gle  operating  system.  Or  two,  use 
symmetric  multi-processing  to  add 
more  processors  to  the  original 
box.  Or  three,  implement  a 
VAXcluster"  system  to  couple  up  to 
96 nodes  as  a  single  system.  Or 


four,  distribute  processors  across  a 
worldwide  network.  You  can  even 
combine  any,  or  all,  of  these  growth 
strategies  to  match  your  system  to 
your  precise  processing  require- 
ments-all  without  having  to  change 
a  line  of  software. 

And  a  DECtp  system  affords 
you  yet  another  growth  option  par¬ 
ticular  to  tp.  You  can  expand  the 
number  of  users  and  their  locations 
by  using  front-end  systems  in  a 
client-server  configuration  to 
better  sbrve  your  growing  needs, 
without  any  additional  software 
development. 

But' the  advantages  of  Digital’s 
transaction  processing  solution 
don’t  end  there.  A  DECtp  system’s 
unprecedented  flexibility  offers  you- 
the  option  of  implementing  a  dis¬ 
tributed  or  centralized  approach  to 
transaction  processing-to  fit  the 
way  your  business  works.  Digital’s 


Network  Application  Support 
(NAS),  based  on  open  systems,  lets 
you  share  information  and  applica¬ 
tions  across  all  your  different  com¬ 
puting  platforms,  allowing  you  to 
integrate  tp  with  other  information 
systems  in  the  enterprise.  And 
Digital’s  rich  VMS"  development 
environment  lets  you  develop 
applications-and  seize  competitive 
opportunities-in  less  time  than 
traditional  tp  systems. 

These  are  just  some  of  the 
reasons  that  Digital  is  the  fastest 
growing  major  supplier  of  transac¬ 
tion  processing  systems.  Just  call 
your  local  Digital  sales  office. 

Or  call  1-800-842-5273, 

chureorour  VAX“  Digital 

FAX  today.  haS 


Walker 
IcssCI’aCt 
I  Vico  Waterhouse 
\  Microsoft 


Until  Now, 

Laser  Printing  has  Been  Out  of  Reach  for 
Many  People  in  Business. 


EPL-6000  Now  $ 1499 *  Coming  from  the  company  with  the  longest  running 

success  in  the  printer  business,  reliability  is  a  given.  What’s  more,  the  new  EPL-6000  is 


compatible  with  application  software  written  for  the  HP  LaserJet  II* 


As  for  value,  this  new  Epson  combines  solid,  businesslike 
performance  with  a  price  that  is  as  attractive  as  the  printing. 

,  In  fact,  for  quality,  reliability  and  value  in  a  laser  printer,  you  Y01TVE  GOT  AN  EPSON 
could  say  Epson  has  the  solution  well  in  hand.  YOU’VE  GOT  A  LOT  OF  COMPANY. ' 


Client/Server  Architecture 
What  is  it? 

And  what  are  its  benefits? 


The  Sybase  View 

Client/server  architecture  is  an  approach  for  managing  database  applica¬ 
tions  with  efficiency,  flexibility  and  control.  Specifically,  client/server  software 
divides  monolithic  applications  into  discrete,  reusable  and  sharable  components. 

Clients  and  servers  are  independent  of  each  other  and  yet  are  fully 
interoperable.  The  client  component  handles  the  user  interface  and  local  data 
manipulation,  while  the  server  component  provides  data  management  ser¬ 
vices  for  multiple  clients.  The  client  and  server  components  can  run  on  the 
same  computer  or  on  different  computers  that  communicate  transparently 
over  a  network. 

When  client/server  architecture  is  fully  implemented,  it  allows 
companies  to  save  money  and  gain  a  competitive  edge  in  several  ways. 

■  It  simplifies  and  speeds  application  development 

■  It  provides  a  control  mechanism  for  managing  data 

■  It  supports  third  party  applications  and  tools 

■  It  integrates  external  sources  of  data 

■  It  leverages  the  cost  savings  of  hardware  downsizing 

It’s  important  to  note  that  only  a  full  implementation  of  client/server  can 
deliver  all  these  benefits.  While  other  database  products  may  operate  over  a  net¬ 
work,  only  SYBASE  fully  supports  client/server  with  the  following  capabilities. 

PROGRAMMABLE  SERVERS.  Other  database  products  require  each  client 
application  to  correctly  implement  an  organizations  approved  business  trans¬ 
actions  and  enforce  its  business  rules.  With  SYBASE  these  functions  can  be 
programmed  centrally— in  the  server — and  shared  by  all  client  applications. 
This  approach  eliminates  redundant  coding,  facilitates  maintenance,  and 
provides  a  central  point  of  control  to  protect  corporate  data. 

COOPERATIVE  SERVERS.  By  supporting  direct  server-to-server  communi¬ 
cation,  SYBASE  servers  can  work  in  concert  without  the  intermediation  of  a 
client  application.  For  example,  one  server  can  ask  another  server  to  check  a 
potential  customer’s  credit  rating  before  accepting  an  order.  This  capability  allows 


OPEN  SERVERS.  The  SYBASE  OPEN  Server  allows  both  clients  and  servers 
to  communicate  with  other  relational  DBMSs,  non-relational  DBMSs,  fde  sys¬ 
tems,  existing  application  programs,  real  time  data  feeds,  and  other  application 
services  Because  SYBASE  provides  an  open  interface,  companies  can  imple¬ 
ment  the  exact  functionality  andfor  performance  they  require.  This  SYBASE 
approach  contrasts  with  other  proprietary  and  inflexible  "one  size  fits  all” 
connectivity  strategies. 

Client/server  is  fa r  more  than  a  feature  It  is  an  architecture  And  only 
a  complete  implementation  of  that  architecture  can  deliver  the  productivity, 
control,  integration,  and  cost  savings  that  today's  on-line  business  environ¬ 
ment  demands. 

SYBASE  is  the  only  database  system  to  offer  such  a  complete  implemen¬ 
tation  of  client/Aerver  architecture — with  all  its  attendant  benefits — today. 
That’s  why  SYBASE  is  the  undisputed  leader  in  client/server  database  manage¬ 
ment  for  on-line  applications. 


The  Oracle  View 


Client/Server  Architecture  by  the  deadline.) 


Sponsored  by  Sybase, 


i  Christie  Av 


e,  Emeryville,  CA  94608  Telephone  1-800-8-SYBASE. 


never  see  our  24  new  computers. 

The  greater  your  investment  in 
computers,  the  harder  it  is  to  make 
your  systems  cost-effective.  And 
the  harder  it  is  to  keep  your  sys¬ 
tems  flexible  for  the  ftiture. 

Hewlett-Packard  has  a  better  way. 

HP  is  now  unveiling  twenty-four 
new  computers.  Computers  that 
bring  extraordinary  new  cost- 
effectiveness  and  freedom  to  busi¬ 
ness  computing.  Computers  that 
prove  IBM  and  DEC  aren’t  the 
only  games  in  town. 

With  these  new  computers,  HP 
now  offers  a  complete  line  of  thirty- 
seven  PA-RISC  systems.  FYom 
highly  economical  systems  that 
cost  as  little  as  $11,000  to  powerful 
new  computers  that  deliver  the 
performance  of  mainframes  with¬ 
out  the  price.  DEC  does  not  have 
a  complete  range  of  RISC  systems. 
And  IBM  offers  RISC  technology 
only  in  workstations. 

When  it  comes  to  flexibility  for 
the  future,  HP  also  has  an  edge  on 
the  competition.  All  fourteen  HP 
UNIX'  system-based  computers 
are  fully  compatible.  And  the  pop¬ 
ular  HP  3000  family  gives  you 
another  twenty-six  systems  to  help 
you  meet  a  wide  range  of  comput¬ 
ing  needs,  lb  get  the  same  range 
of  computing  power  from  IBM,  you 
have  to  migrate  across  different 
families  of  IBM  systems. 

If  you  want  to  expand  your  busi¬ 
ness  computing  options  instead 
of  limiting  them,  call  HP  at 
1-800-752-0900,  Ext.  283H.  Well 
send  you  some  revealing  informa¬ 
tion  about  our  new  generation  of 
businesscomputers. 

There  is  a  better  way 


TLim  HEWLETT 
mLUM  PACKARD 


Certus  is  a  practical  business  approach  to  controlling, 
monitoring  and  protecting  all  software  use.  In  other  words, 
it  provides  you  with  total  "Systems  Management ."  In  the 
process,  it  reduces  your  risk  of  data  loss  and  theft.  Enables 
you  to  better  understand  how  your  PCs  are  utilized.  Pro¬ 
tects  against  viruses  and  other  malicious  software.  Reduces 
corporate  liability  from  use  of  pirated  software.  Increases 
your  system  reliability.  Decreases  system  downtime.  Lowers 
your  maintenance  and  support  costs.  And  increases  your 
system's  security. 


"...  [Certus] . . .  delivers  protection  against  lawsuits,  proprie¬ 
tary  theft  and  breaches  of  security ...  If  you  care  about  con¬ 
trol  and  security,  call  FoundationWare" 

PC  Week,  February  20, 1989 

So  implement  Certus  ASAP.  It'll  be  a  very  friendly  takeover. 
It's  not  just  a  software  decision.  It’s  a  business  decision. 


Foundation 


For  more  information/  call  FoundationWare  at  1 800  722  8737,  FoundationWare,  13110  Shaker  Square,  Cleveland,  Ohio 
or  call  your  nearest  dealer.  44120.  Phone :  216  752  8181;  FAX  216  752  8188. 


PCs  &  WORKSTATIONS 

Userstout486portable’spluses  Srgi 

PatriciaKeefe  Bv«awroysro»i~  immmd 

A  liffln  fnn  Until  the  day  Intel  Corp.  I486  fi^Joiu^”  Leopold ^Sl  S^S,"  he  sak 

A  lllUC  IA/U  performance  can  be  shoehonied  random-access  memory,  ex-  Leopold  runs  MS-DOS  but  plans  going  to  the  Arct 

.  ,  into  a  notebook  or  videocassette  pandable  to  16M  bytes.  The  toeventuafiy  switch  to  Unix.  When  it  is  no 

PYTOnrlpn  I  form  factor,  power  users  win  lOOM-byte  hard  disk  drive  is  ac-  The  firm  also  required  porta-  the  DOS  3.3-bs 

CAI/C11UCU.  have  to  pay  a  steep  price  and  companied  by  a  1.2Mbyte,  5V«-  bility.  since  developers  often  do  does  double  dut 
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The  COBOL  Programmer  Workstation  and  Its  Impact  on  Productivity 
The  Micro  Focus  Developers  Conference  Schedule 


f  Watch  CICS  and  IMS  code  offloaded  from  the  host. 

under  the  integrated  Workbench  testing  environmen 
r  Evaluate  the  workstation's  potential  in  your  organic 
r  Learn  about  latest  product  developments  and  future 

MICRO  FOCUS* 

A  Better  Way  of  Programming™ 


March  6th  New  York.  NY 

March  15th  Woodland  Hills.  CA 

March  15th  Memphis,  TN 

March  20th  Washington,  DC 

March  20th  New  Orleans,  LA 

March  27th  Omaha,  NE 

March  27th  Cleveland.  OH 

April  3rd  Hartford.  CT 

April  3rd  Chicago.  IL 

April  17th  Montreal.  Canada 

April  19th  Phoenix.  AZ 

April  19th  Philadelphia.  PA 

April  2«th  Seattle,  WA 

There  is  no  charge  for  attending  a  Micro  Focus  Developers 
Conference.  For  more  information  about  the  Developers 
Conferences  or  about  Micro  Focus  products  call  415-856-4161. 
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ServiceaBii 

Bull’s  TotalCare“Service  provides  comprehensive  support 
for  Zebra  printers.  Nationwide. 


All  service  suppliers  promise  to  be  responsive,  but  Zebra 
knows  who  delivers  consistently. 

Bull. 

Because  with  over  200  locations  across  the  country  and 
more  than  3000  service  engineers,  Bull  can  provide  the 
support  you  need.  Whenever  you  need  it. 

Just  one  phone  call  lets  you  tap  the  entire  range  of 


TotalCare  Service,  from  on-site  and  extended  maintenance,  to 
depot  repair,  installation  and  relocation  services. 

Know  who  you  can  depend  on  for  consistently  responsive 
third-party  service  on  computers  and  peripherals. 

Know  Bull. 

Call  1-800-233-BULL,  xl75  for  more  information  on  Bull's 
TotalCare  service  and  support  capabilities. 


KNOW  BULL 
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SCO  delivers  on  interface 

Open  Desktop  gives  Unix  early  edge  in  MS-DOS  succession 


San  Jose.  Calif.  “But  you  are  jus 
early  edge  of  either  operating  sy: 
most  [user]  companies.  Only  thr 


Motif  as  well  as  a  number  of  network  ser-  Corp.  The  system  will  be  used  todo  highly 
vices  and  DOS  integration  into  a  shrink-  sophisticated  statistical  analysis  of  well- 
wrapped  package  for  Intel  80386  and  drillingonoff-shoreoilrigs. 

I486  machines.  Eastman  Christian  technicians  will  use 

The  SCO  interface  closely  parallels  the  the  graphical  component  of  Open  Desk- 
look  and  feel  of  Microsoft  Corp.'s  Win-  top  to  render  real-time  graphical  depic- 
dows  and  is  widely  seen  as  an  important  tioos  of  well  bores  and  employ  a  relational 
boost  to  the  proliferation  of  Unix  on  the  database  to  store  drilling  parameters  for 
desktop.  bothdynamicandstaticanlysis. 

While  Eastman  Christian  is  not  a  new 


How  this  bundle  will  save  you  one. 


When  you  use  Lotus*  Symphony*  and 
Banyan*  Systems  VINES*  to  set  up  your 
network,  you  have  a  complete  network  solution. 
At  a  great  price 

For  starters,  you'll  get  25%  off  VINES  thanks 
to  a  coupon  you'll  find  inside  the  standard  edition 
of  Symphony,  ll'sgqod  for  VINES.  386  Team  and 
VINES/386,  regularly  ranging  from  $999  to  $4995. 

Then,  inside  the  VINES  package  is  another  cou 
pon  that  gives  you  the  Server  edition  of  Symphony 
for  only  $100  Which  saves  you  a  hefty  $695.  And 
inside  the  Server  edition  is  yet  another  coupon  for 
$100  back  on  every  Node  edition  of  Symphony  you 
buy  for  your  network 

Both  Symphony  and  VINES  give  you  unparal¬ 
leled  flexibility  and  versatility  for  your  network. 
VINES  is  the  only  networlroperatuig  software  with 


Street  To/*'”,  which  allows  local  and  wide  area  i 
workstheabsolutei  isiest,  ranspar  i 
to  any  software  program  or  application . 

Symphony  offers  workgroups  all  the  busine 
software  they  need  in  one  easy-to  leam  prograir 
Lotus  spreadsheet,  plus  graphics,  word  processi 

link  that  makes  it  easy  to  share  data  between  a| 
cations.  Plus  specialnetworkfeatures  that  let  us 
share  files  efficiently  and  effortlessly. 

These  two  programs  have  become  the 
standards  for  many  large  corporations.  And  nor 
you  can  find  out  why.  Take  advantage  of  these : 
rial  offers  today.  Because  this  deal  only  lasts  un 
May  31, 1990.  But  you  could  reaptherewardsfo 
long  time  to  come. 


Lotus  ft 


posed  to  20  or  30  with  the  text-based  sys- 


city’s  IBM  370-type  mainframe  at  a  cost 
of  approximately  $1,000  per  month.  He 

stallation  process,  including  programmer 

testing,  to  have  cost  about  $15,000. 

Mapinfo  4.0  runs  on  IBM  Personal 
Computers,  XTs,  ATs  and  compatibles 
with  640K  bytes  of  memory.  The  package 


U.S.  map,  a  world  map  and  complete  ZIP 


COMPUTER  WORLD 
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ResponsiBuli 


Bull’s  TotalCare™ Service  is  responsible  for 
servicing  Printronix  printers  throughout  the  U.S. 

The  people  at  Printronix  have  picked  the  company  on-site  and  extended  maintenance,  to  depot  repair, 
they  could  count  on  to  provide  nationwide  service.  installation  and  relocation  services.  Any  one  of  which 

Bull.  you  can  tap  with  just  one  phone  call. 

Because  with  over  200  locations  across  the  country  and  For  consistently  responsible  third-party  service  on 
more  than  3000  service  engineers,  we  can  be  anywhere,  computers  and  Printronix  printers,  Know  Bull, 
anytime.  Call  1-800-233-BULL,  xl75for  more  information  on 

*  J  we  offer  a  variety  of  TotalCare  programs,  ‘ —  - - - 1 - “* - “““ 


Bull’s  TotalCare  service  and  support  capabilities. 


KNOW  BULL 


A  few  words 
about the 
great  debate 
between  Sybase 
and  Oracle. 


relational  database  blah  blah  blah  blah  benchmark 
scores  like  you  wouldn’t  believe  blah  blah  blah  blah 
everybody’s  information  management  needs  from 
you  down  to  the  janitor  blah  blah  blah  blah  blah 
blah  blah  blah  blah  thousands  of  consultants  24  hours 
a  day  for  the  rest  of  your  life  blah  blah  blah  blah  blah 
blah  blah  blah  blah  technical  gibberish  blah  blah 
blah  blah  blah  blah  vaporous  promises  blah  blah 
blah  blah  blah  custom  tailored  to  fit  everybody  blah 


blah  blah  blah  blah  blah  blah  relational  database 
blah  blah  blah  the  computing  environment  that 
redefines  the  21st  century  blah  blah  blah  blah  blah 
blah  post-state-of-the-art  blah  blah  blah  blah  blah 
nanosecond  response  times  blah  blah  blah  blah  blah 
runs  on  every  platform  in  the  known  universe  blah 
blah  blah  blah  blah  all’s  fair  as  long  as  you’re  not 
outright  lying  blah 
blah  blah  blah  blah 


With  all  the  flatulent  rhetoric  and  Call  us  at  1-800-4-INGRES. 

misleading  tech-talk,  it  seems  some  database  We  have  an  alternative  to  self-serving  T  ^ 

companies  talk  to  nobody  but  themselves.  contests,  gibberish  and  blah.  Namely,  real  iliffrCS 

And  that’s  not  exactly  a  good  basis  for  information  about  a  more  intelligent 
decision-making.  Especially  when  the  subject  way  to  run  your  business, 
is  relational  databases.  The  Ingres  Intelligent  Database. 
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NORTHERN  TELECOM 


Haw  to  give 
your  group 


itils 


everyone  m 
avrakstation. 


station,  it  offers  the  same  features  as  work 
stations  that  cost  thousands  more  4  MIPS 
of  UNIX*  system  performance.  High- 
resolution  graphics.  And  almost  unlimited 
possibilities  for  standards-based 
networking. 

All  for  only  $3990* 

Hewlett-Packard  can  offer  inspired  solutions 


r  Apollo  Series  2500. 


Hewlett-Packard  has  a  better  way. 

The  extraordinary  Apollo  Series  2500. 
As  the  industry’s  lowest-priced  work¬ 


NETWORKING 


BOOK  REVIEW 


forms.  One  printer. 

Offer  your  customers  the  new  8900  Series  For  single-user 

from  Texas  Instruments.  Shared  printers  printing,  offer  Tl’s 

that  print  forms  and  more.  For  heavy-duty  new  g3X  Series, 

users — whatever  their  needs.  -n  Piw<j«  y™  ** , 


Lots  of  forms.  Lots  of  s| 
Lots  of  value. 

The  8900  Series  can  print  six- 


mmirn 


Network  datamover: 


THE  FIRST  REAL 
BREAKTHROUGH  IN 
FILE  TRANSFER. 

> 
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SYSTEMS 
md  CENTER 


INTEGRATION  STRATEGIES 


Everyone’s  integrating,  but  in  their  own  way 


Integration  —  top  executives  don’t  understand  it,  i 
technology  often  doesn’t  permit  it,  and  no  one  does 
a  very  good  job  defining  it.  Nevertheless,  informa¬ 
tion  systems  managers  are  plunging  ahead  into  in¬ 
tegration  projects  with  some  surprisingly  similar  views 
about  what  the  term  means  to  them. 

In  order  to  cut  through  any  confusion  wrought  by 

vendor  hype  and  high  expectations,  projects  and  companies  but  agreed 


Customer  closeness  at  Bergen  Brunswig,  McKesson 

A  utomating  the  logistics  chain  speeds  delivery  and  cuts  costs  for  competing  health  care  product  suppliers 


Next  toAESEFs  enhanced  fractionalT-1  service, 
the  others  seem  like  plain  vanilla. 


Did  you  know  our  AGCUNET*  Spectrum  of  Digital  Services 
offering  is  the  most  feature  rich  fractionalT-1  available  today? 
While  the  competition  also  offers  fractionalT-1, we've  added  the 
widest  array  of  new  features  to  give  you  more  flexibility  than 
you  would  have  with  any  other  fractionalT-1  service  on  the 
market. 

These  features  include  multipoint  capability  with  analog 
and  digital  access.  And  a  wider  range  of  digital  transmission 
speeds  with  the  qdditkxyof  Digital  96  kbps  Service,  so  you  can 
transmit  data  end-  to  end  at  9.6  kbps. 

And  ACCUNET  Spectrum  of  Digital  Services  now  gives  you 


a  Subrate  Data  Multiplexing  option.  So  you  can  multiplex  through 
an  AT&T  Central  Office  up  to  five  96  kbps  access  lines  into  one 
fractionalT-1  channel,  reducing  line  costs  and  simplifying  network 
configuration. 

In  addition, with  Routing  Diversity  you  can  configure 
ACCUNET  Spectrum  of  Digital  Services  over  two 
or  three  geographically  diverse  routes  to  provide 
backup  in  case  of  a  primary  line  failure.  So  the 

J^J^^Bavailabilitvot  your  ACCUNET  Spectrum  of  Digital 
rx!f^fcrv,ces  ne[work is  maximized. 

The  fact  is,  any  way  you  slice  it,  our  innovative 


I 


Gandalf  Hybrid  Networks 
Make  Compatibility  a  Reality. 


Ill'  ail 


In  order  to  stay  ahead,  you  have  to  think  ahead. 


That's  what  we've  done  for  over  20  years. 
Nationally  and  internationally. 

And  we've  led  the  field  consistently  over 
that  long,  twodecade  race. 

From  statistical  multiplexers  in  the  70s  to 
networking  T-l  systems  in  the  '80s.  Timeplex  has 
been  a  leader  in  every  aspect  of  wide  area  networking. 

Now  in  1990,  Timeplex  sets  the  pace  again  by 
introducing  broadband,  high-speed  networking 
solutions  to  meet  and  support  the  growing  needs 
and  applications  this  decade  will  demand. 

FDDI,  T-3  and  LAN-WAN  internetworking 
can  expand  networks  to  even  greater  efficiency, 
flexibility  and  cost  effectiveness. 

Thlk  to  the  leader  today. 

Call  Timeplex  at  (201)  930-4600  and  ask  for  a 
copy  of  "Staying  Ahead.  Broadband  Networking/ 
Connectivity  for  the  '90s." 

Our  constant  search  for  innovation,  our 
problem-solving  capabilities  and  our  worldwide 
service  and  support  make  and  keep  us  the 
global  market  leader. 


The  one  the  competition  follows. 


The  Connectivity  Leader 


At  first,  most  networks  are  fast  and  efficient. 
But  as  more  people  crowd  aboard,  they  push 
their  networks  beyond  capacity  Eventually 
bottlenecks  develop  that  make  getting  down  to 
work  a  tough  commute. 

HYPERchannel-DX  takes  a  different  route. 

It  relieves  congestion  by  building  smooth 
connections  between  dissimilar  networks. 

It  easily  exchanges  data  across  different  proto¬ 
cols  and  media,  including  Ethernet, TCMI? 
and  HYPERchannel.  And  HYPERchannel- 
DX  leaves  the  door  open  for  evolving 
standards  such  as  FDDI  and  OSI.  So  your 


network  grows  according  to  your  needs 
instead  of  screeching  to  a  halt.  ^ 

Call  1-800-338-0122  for  information  on” 
HYPERchannel-DX  products,  consulting,  and  ” 
worldwide  support.  Why  take  a  local  when  you 
can  ride  the  express?  ^  Network  Systems. 


INTEGRATION  STRATEGIES 


Steely  determination:  Ingersoll 
forges  a  flexible  strategy 

Manufacturing  giant’s  technology-oriented  culture  embraces  CIM,  expert  systems 


NOVELL 


NetWare  386:  The  "etw®rk 

server  platform  for  the  90s 


How  large  is  Computerworld’s 
total  audience  of 
computer-involved  professionals? 


That’s  because  we’re  the  newspaper  of  record  for  information  systems 
management.  If  you’re  still  on  the  routing  list  instead  of  the  subscriber  list,  now’s  the 
time  to  get  your  own  copy  of  COMPUTERWORLD  delivered  fresh  every  week. 

It  will  give  you  a  complete  rundown  of  everything  that’s  happening  in  the 
computing  arena.  You’ll  stay  on  top  of  the  news  &  nuances  of  the  industry  and  the 
praises  and  problems  of  its  products. 

Don’t  delay,  order  now  and  get  51  information  packed  j 

issues.  You’ll  also  get  our  special  Spotlight  section ...  S' 
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sample,  was  Six  months  after  the  last  department 
i  a  unified  da-  came  on-line,  the  database  began  to  pro¬ 
ion,  which  vide  the  platform  for  two  new  cross- 
irtments  such  functional  initiatives:  Top  management 


plant  thatwas  feeling  its  age.  The  plant 
experienced  the  results  of  fragmentation 


In  the  data  business, 
sometimes  it’s  better 
to  mix  and  match. 


'  I  'HE MAIN 
I  FUNCTION  of  a 
JL  management  layer 
should  not  be  passing 
information  between 
departments  or  summarizing 
it  for  the  top  brass  when 
systems  could  be  doing  the 
work. 


Many  tunes,  we’ve  found  it  more  efficient  to  design  a  network  our  highly  trained  service  staff, 

by  selecting  state-of-the-art  components  from  a  variety  of  When  you’re  ready  to  select  a  data  communications 

manufacturers.  We  MIX  products  and  ^  ^  system,  or  upgrade  the  one  you  have,  do 

MATCH  protocols,  to  meet  your  needs.  |  two  things. 

And  when  you  finally  make  your  pur-  ^  rt*  fR  H  Forget  everything  you  know  about  shopping 

chases,  our  loyalties  are  with  you -not  **  And  call  your  GTE  Account  Manager.  GTE. 
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PRODUCT  SPOTLIGHT 

PRINTERS  and  PLOTTERS 

Careful  what  you  wish  for  in  the  data  center 


We  put  all  your  best 


Tb  make  our  newest  laser 
printer  dramatically  better,  we 


asked  for  outside  help.  Yours. 
And  the  suggestions  we 


\\y^? 

casst 


“It  should  handle  dif- 


It  does.  Interchangeable 


And  the  suggestions  we  cassettes  let  you  switch 

received  were  simple,  practical,  from  standard-  and  legal-size  to  jjHt 

you  replace  the 

even  beautiful.  So,  we  think,  is  gwafeftjww  envelopes  to  labels,  all  in  a  matter 

the  result.  The  NEC  Silentwriter*  2  printer.  of  seconds.  It  also  has  a  single  tJ£fiZL,r 


suggestions  into  a  box. 


supply  toner  cartridge  that  you 
just  pop  in,  clean  and  simple. 

And  as  for  operating  noise? 

S»n  Dirgo,  CA 

Well,  its  name  speaks  for  itself. 

“ Ideally 1  I’d  like  a  printer  that  com¬ 
bines  lots  of  speed  and  memory  with  good 


built-in  PostScript  making  it  this  easy. 

interpreter  as  well  as  HP' LaserJet  Plus™ 
emulation.  And  we  made  the  Silentwriter2 
260  with  features  like  LaserJet*  n  UP 


More,  faster,  better.  Our  emulation,  which  supports  most 


engineers  heard  it  time  and 
time  again.  So  they  gave  the 
Silentwriter2  a  lightning- 
quick  processor  and  lots  of 
memory.  So  you  can  use 
today’s  most  sophisticated 
graphics  software.  For  better¬ 
looking  brochures,  labels  and 


standard  software.  What’s  more,  jfrWwfl 
it’s  a  terrific  value— the  best  in 


its  price  range.  Plus,  both  are  members  of 
the  most  complete  line  of  personal  com¬ 


puters  and  printers  available. 

Call  1-800-NEC-INFO  today  (in  Canada, 


1-800-343-4418),  and  check  out  the 
Silentwriter2  260  and  290  printers.  We  think 


transparencies,  you’ll  like  what  you 
“To  have  Adobe' Post-  see.  After  all,  you 


Script' built  in  would  be  key. 
The  more  fonts,  the  better.  ” 


SEC 


WE’RE  MAKING  THINGS  BETTER  FOR  YOU. 


Low-speed  lasers  (10  page/min.  or  less) 


The  companies  included  in  this  chait  responded  to  a  recent  telephone  survey  conducted  by  ComputermrUL  When  a  vendor  is  unable  to  provide  specific  information  about  its 
product,  the  abbreviation  NP  (not  provided)  is  used.  When  a  question  does  not  apply  to  a  vendor’s  product,  the  abbreviation  NA  (not  applicable)  is  used.  F urther  product  infor¬ 
mation  is  available  from  the  vendors. 
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PRINTERS  ANI 


PLOTTERS 


Throughout  the  ’80s  we  continually  challenged  ourselves 
to  push  the  limits  of  reliability  and  performance  in  industry- 
standard  systems. 

Today  we  provide  superior  industry-standard  mainframes 
and  disk  drives,  including  the  fastest  and  most  compact 
intermediate  mainframe  computer.  And  we  bade  them  all 
with  the  industry’s  top-rated  service  group. 

You  can  expect  us  to  retain  our  leadership  position  with 
even  better  products  for  the  ’90s. 

Because  our  new  parent  company,  Hitachi  Ltd.,  invests 
almost  $3  billion  annually  in  R&D.  And  in  our  industry 


segment  alone,  the  R&D  investment  is  $6.7  million  every 
single  working  day  of  the  year. 

As  a  result,  Hitachi  was  granted  more  U.S.  patents  than 
any  other  company  in  two  of  the  last  three  years. 

We  believe  there  will  always  be  a  demand  for  unprece¬ 
dented  performance  backed  by  higher  reliability  and  com¬ 
plete  compatibility.  And  we’re  committed  to  satisfying  it 
NAS  is  now  HDS.  The  smart  choice  is  now  the  safe  choice. 

Hitachi  Data  Systems,  750  Central  Expressway,  RO.  Box 
54996,  Santa  Clara,  CA 95054-0996.  T?1  (408)  970-1000. 


Hitachi  Data  Systems 


IN  DEPTH 


Dashboards,  waterfalls 
and  spaghetti  code 

What  you  need  to  know  about  software  engineering  to  survive  in  the  1990s 
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For  a  school  district,  every  dollar  spent  on  networking 
means  one  dollar  less  for  classrooms.  And  playgrounds. 

A  school  district  is  just  like  a  business:  every  dollar 
counts.  That’s  why  more  and  more  school  districts— 
and  businesses— are  discovering  the  real  world 
‘ - - - 1 


LUinpaiiy.  wuiiung  wiui  ■ - 

AT&T  Network  Systems,  your  local  phone  company 
can  show  you  how  the  AT&T  Datakit®  Virtual  Circuit 
Switch  could  network  all  your  computers.  Efficiendy 
Quickly  On  existing  twisted  pair  phone  lines.  The 
results  for  school  districts?  Potentially  thousands  of 
dollars  in  savings.  And  if  a  WAN  can  do  that  for  a 
school  district,  think  of  what  it  could  do  for  your 
company  Get  smart.  Call  your  local  phone  company 
marketing  representative. 


=AT&T 

~=  Network  Systems 


SPAGHETTI  CODE 


A  CASE  Forum 


when  80%  of  the  target  developer 
s  can  use  a  tool.  For  example,  Co- 


miss.  Space 
ally.  Discour 
ster before 


For  more  information,  c; 
(508)668-7611.  Or  write:  I 
Technologies  Corporation. 
7  Lafayette  Drive,  rr  “Jt 
East  Wfrlpole,  MA 
02032.  C 


really  be? 


“Seans  to  me 
this  would  be  a 
whole  lot  easier 


if  we  could 
see  what  wete 
doing.” 


Too  many  companies  are  find- 


plish  today’s  work  using  yesterday’s 
technology. 

Well,  if  that  sounds  the  least  bit 
familiar,  it’s  time  you  gave  your  users  a 
look  into  the  future. 

By  exposing  them  to  new  Word 
for  Windows”  from  Microsoft 

Word  for  Windows  fully  exploits 
the  graphical  user  inter- 
face.  Which  means,  for 
the  first  time,  people  , 

can  actually  see  what  I  ssaasaar" 

Making  simple,  I 

everyday  tasks  simpler.  I  ASfiS 

And  the  impos-  I  JSs  |5a5Sai 

sible,  possible.  Users  I  - . 

will  have  no  difficulty 
mixing  text,  graphics  WM 
and  data  to  create  com- 
pelling  documents.  Developing  tables 
without  any  tabs.  Cropping  ana  scaling 
graphics  and  images.  Or  even  wrap¬ 
ping  multiple  columns  of  text  around 
anchored  objects. 

Word  for  Windows  also  allows 
for  the  direct  manipulation  of  what¬ 
ever  is  on  screen,  so  there’s  no  need  for 
archaic  command  sequences. 

Your  users  can  also  kiss  guess¬ 
work  goodbye.  True  WYSIWYG  edit¬ 
ing  makes  cutting,  pasting,  and  those 
seemingly  endless  trips  to  the  printer 
things  of  the  past 

Word  for  Windows  also  lets  your 
users  keep  the  equity  they  have  in  their 
current  program.  Which  means  they 
can  share  work  over  the  network  and 
directly  read  and  write  files  from  virtu¬ 
ally  every  word  processing  program. 

Users  can  further  leverage  their 


For  example,  with  DDE,  data  from 
Microsoft'Excel  can  be  imported  and 
then  updated  automatically. 

With  Styles,  users  can  save  and 
apply  character  and  paragraph  format¬ 
ting,  encouraging  consistency  through¬ 
out  a  document,  not  to  mention  the 
entire  company. 

While  Document  Templates  give 
all  types  of  users  easy  access  to  so- 

aphisticated  features  like 
Styles,  macros  and 
glossaries.  This  guides 
them  through  the  crea¬ 
tion  of  their  document, 
ensuring  accuracy. 

And  in  the  inter¬ 
est  of -higher  learning, 
Word  for  Windows 
features  a  built-in,  com- 
puter-based  training 
IXemmpr^cHvify  program  and  context- 
sensitive,  on-line  help.  So  users  can 
instruct  themselves,  rather  than 
wandering  the  halls  in  search  of  help. 

We  realize,  of  course,  that  all 
these  claims  may  seem  too  good  to  be 
true.  So  if  you’re  still  a  bit  skeptical 
we  invite  you  to  try 
Word  for  Windows 
firsthand. 

Just  call  us  at 
(800)541-1261, Dept 
K58,  and  well  be 
happy  to  send  you 
our  fully-functional  Working  Model 
for  just  $9.95! 

Once  you’ve  seen  it  you’ll  look 
at  word  processing  in  a  whole  new  light 

Microsoft 

Making  it  all  make  sense' 


A  BETTER  WAY 
TO  GET 

FROM  HERE  TO  THERE. 


Data-driven  AutoMation.  Only  With  AutoMate/MVS*. 


Your  automation  depends  on  data— lots  of  automation  tasks.  It  also  paves  the  way  for 

it  from  multiple  sources  like  OMEGA-  an  IBM  repository  by  creating  an  opera- 

MON™,  CA-7™,  RMF™,  and  NetView™.  tions  information  base. 

Now  that  you’ve  accessed  all  this  informa-  The  Relational  Data  Framework  is 

tion,  how  are  you  going  to  organize  it?  If  quick  and  flexible.  If  you  add  a  subsystem 

the  data’s  jumbled  and  hard  to  get  to,  it’s  like  CICS,  just  insert  it  in  the  framework, 

useless  and  your  automation  suffers.  You  don’t  need  to  write  or  modify  any  au- 

AutoMate/MVS™  provides  an  SQL  Rela-  tomation  to  manage  the  new  application, 
tional  Data  Framework™  that  structures  You  can  access  framework  data  with 

information  so  you  can  really  drive  your  SAA<ompliant  SQL  commands,  which 

automation  home.  may  be  embedded  in  automation  RULES, 

The  Relational  Data  Framework  sim-  TSO  REXX,  and  CLISTS. 

plifies  automation.  Because  the  Relational  Drive  your  automation  home  with 

Data  Framework  organizes  information,  AutoMate/MVS  and  the  Relational  Data 
it’s  easy  to  determine  which  subsystems  are  Framework.  Contact  your  local  LEGENT 
up,  what  hardware’s  available,  which  tasks  account  representative  or  call  800-323-2600 
are  started,  etc.  This  “data  picture”  facili-  for  more  information, 
tates  availability  management  and  other 
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P.O.  Box  2044 
Marion.  Ohio  43306-2144 


COMPUTER  INDUSTRY 


'."nVtVhV  Congress  takes  on  RBOC  battle  S 

jamesDaly  Rep.  Markey’s  draft  bill  would  loosen  some  of  the  Baby  Bell  restraints  inai 

a  bill  that  gives  the  regional  Bell  The  proposal  adds  several  right* 

Parachutes 

BYKOTCH3ETTS  ney*j 

and  pink  slips  WASHINGTON,  d.c.  "  ttZ£™***** 


Think  Digital... 
Think  Ross. 

The  best  accounting,  distribution  and  human  resource  software  for  the  Digital  VAX*  system. 
Call  us  today  for  more  information. 


mn 


In  a  perfect  world 
applications  from  different 
companies  would  work 
together  like  they  came 
from  die  same  company 


NAS  The  pe 

foranimfx 


Digital’s  Network  Application 
Support  (NAS)  lets  you  integrate 
applications  and  share  information 


Up  to  now,  the  dream  of  getting 
all  your  applications  to  work  together 
has  been  just  that -a  dream.  Digital’s 
NAS  now  makes  it  a  reality. 

NAS  is  a  set  of  software 
products  for  using  and  developing 
integrated  applications  running  on 
different  vendors’  systems.  While 
other  computer  companies  are  still 
wrestling  with  how  to  get  their  own 


computers  to  work  together,  Digital - 
a  company  whose  computers  have 
always  worked  together -offers  a  way 
to  get  your  applications  to  work 
together.  Even  those  running  on  sys¬ 
tems  that  aren’t  ours.  In  fact,  NAS 
works  across  the  widest  range  of 
systems  in  the  industry. 

NAS.  How  it  works. 

Using  a  typical  example,  we’d 
like  to  show  you  one  of  the  many 
ways  NAS  can  be  used  in  your  real- 
world  environment. 

You  ran  take  graphics  from 
an  Apple  Macintosh,®  a  Lotus® 


spreadsheet  from  an  MS-DOS"’  PC,  a 
drawing  from  a  UNIX  "  workstation, 
data  from  an  IBM®  mainframe,  a 
scanned  image  from  the  network  and 
integrate  them  all  into  a  single  report. 
You  dm  then  send  it  electronically 
to  others  anywhere  on  the  network, 
and  even  include  up  to  the  minute 
connections  to  source  data.  Sound 
easy?  With  NAS  it  is, 

NAS.  Why  it  works. 

Achieving  integration  like  this 
requires  just  the  things  Digital  is  very, 
very  good  at.  Like  networking.  And 


ifectsotiticn 

rfectwcdd. 


software  compatibility.  And  the 
adoption  and  promotion  of  open 
standards.  Digital’s  leadership  in 
these  and  other  key  areas  is  what 
makes  NAS  unique. 

NAS.  What  it  means  to  you. 

Simply  put,  NAS  gives  you 
unequaled  freedom  of  choice. 

For  IS  managers,  NAS  means 
you  can  choose  to  grow  in  any  direc¬ 
tion  you  want.  Also,  the  systems  you 
chose  in  the  past  will  work  with  NAS. 
So,  your  investment  is  protected. 


For  developers,  NAS  means  you 
can  write  software  once  and  know  it 
will  work  on  other  systems.  Savings 
in  time  and  money  can  be  substantial, 
allowing  you  to  focus  on  improving 
your  applications  or  reducing  the 
backlog. 

For  users,  NAS  means  you  can 
continue  to  use  the  applications 
you’re  most  comfortable  with,  but 
also  be  able  to  share  information  with 
others  much  more  easily. 

For  the  whole  company,  NAS 
means  that  with  more  computers 
working  together,  more  people  are 


Working  together.  That,  of  course, 
means  more  productive  workers  and 
the  ability  to  compete  more  effectively. 

NAS.  Available  now. 

Getting  all  your  applications  to 
work  together  is  not  some  promise, 
somewhere  down  the  road.  NAS  is 
here.  Now.  For  more  information 
on  NAS,  call  1-800-842-5273  ext.  215. 
Or  call  your  local  Digital  sales  office. 

Digital 

Has 


Ever  notice  how  a  solution  will 
often  fell  into  place  as  soon  as 
the  problem  is  clearly  defined? 

Andersen  Consulting  believes 
that  this  simple  insight  is  the  key 


to  successful  application  of  infor¬ 
mation  technology. 

Of  course,  we  realize  that  iden¬ 
tifying  the  problem  is  usually  more 
easily  said  than  done.  Related 


symptoms  may  appear  totally 
disconnected.  Even  senior  man¬ 
agement  may  have  trouble  seeing 
the  entire  situation  objectively. 

That’s  how  we  can  help.  Our 


SOLUTION 


experience  cuts  across  all  indus¬ 
try  lines.  So  our  business  skills 
are  as  fully  developed  as  our 
technological  skills. 

And  that  combination  is  essen¬ 


tial  to  make  information  systems 
work,  and  pay  off. 

After  all,  if  this  is  how  you  see 
the  porebim,  you’ll  probably  end 
up  with  this  kind  of  souliton. 


Andersen 

Consulting 


Where  we  go  from  here: 


The  Wrong 
Token  Ring  Network 
CanHaveABig 
Impact  On 
Tbur  Business. 


If  youTe  not  careful,  the  Token  Ring  network  that  seems  olesoright  can 


Sow  suggest  you  buy  a  LAN  built  around  a  Mtetem  Digital  TokenCard: 
Vte're  dedicated  to  preservmgyour  sanity  as  well asyour  investment. 
rhat's  why  the  products  we  build  tomorrow  are  guaranteed  to  0e 


cr  ary  other  prelixcompatible  They're  compatible.  Period. 

Contrary  toall  the  hype,  hyperbole,  and  hooeyyou  may  read  in  other  LAN  ads, 
our  Token  ling  LANs  may  well  be  the  fastest  money  can  buy.  So  fast  thatyour 
throughputwilincreasedramatially.\burpeoplewilbecomemoreproductive.And 


you'll  be  named  leader  of  the  ibart^  several  rnajor  business  publications. 

previous  ones  are  absolutely  true,  Astcheckingi to  xxdfyouT^actually  reading 
thisstuff. 

Naturally  all  Western  Digital  Token  Ring  and  Ethernet  products  are 
compatible  with  Novell  NetWare  and  really  hum  in  all  IBM  environments. 

So  if,  lor  some  inexplicable  reason,  you're  still  not  convinced  to  buy  Western 
Digital  Tokening  products,  let  us  give  you  yet  another  reason: 

Ota  Token  Ring  products  are  available  now.  Today.  With  no  delays  No  excuses. 
i  kidding. 

i  fact,  (he  only  thing  keeping  you  from  gettingyour  Token  Ring  up  and  running  is 
the  fact  that  you're  still  reading  this  ad. 


WESTERN  D/G/TAL 

Semknnductors-Stordge-lmdging-Cmmnications 


COMPUTER  CAREERS 


AI:  Techies  need  not  apply 


In  expert  systems,  inventiveness  and  communication  are  what  counts  dutogth 

_ _ _  Throughout  the  U.S.,  major  pending  on  one's  level  of  expert-  logiail  I 

BTAUCEBREDW  corporations  —  particularly  in  ence.  Consultants  generally  can  inquisitive 

— : -  manufacturing,  banking  and  in-  make  more  money,  anywhere  In  the  i 

wenty  years  ago,  con-  surance  —  are  intensifying  their  from  *600  to  *1,200  per  day.  systems,  | 

ril  venuonal  wisdom  held  search  for  people  to  develop  ex-  Despite  the  growing  demand  canon  era 


for  hiring  them  say  there  is  limit¬ 
ed  growth  potential  in  the  field. 
The  reason,  they  say,  is  small 
staffs  handle  the  function  best. 
_ That's  particular- 


I  NCREASINGLY,  WHAT  COUNTS  in 
I  expert  systems  is  personality  and  analytical 
A  ability.  Managers  say  they  need  individuals 
who  can  extract  information  from  people  and 
evaluate  it  to  solve  problems,  while  specialized 
languages  and  programming  shells  can  be 
learned  r-  **— :-u 


technological! 


i  the  job. 


tack.  It  used  to  be  that  Ph.D.s 
ire  good  for  lending  credibility 
artificial  intelligence,  espeoal- 


vid  Blanchard,  edit 
azine  A! Week.  "In 


n  be  learned  on  the  job. 
“It's  in  a  different  sta| 


SENIOR  SYSTEM 
ANALYST 

Attractive  Salary 
Plus  Benefits 


EDP  MANAGER 


COMPUTER  CAREERS 


Triumph. 


♦*  'A\  \ 


The  B-2  represents  more  than  a  dramatic  advance  in  aircraft  design  and  ms 
has  launched  a  new  phase  of  the  computer  revolution:  an  unprecedented  appbc 
computer  power  m  the  development,  testing  and  manufacture  of  a  complex  airb 
you're  an  MIS  professorial  who  wants  to  work  with  the  most  advanced  systems 


Must  be  proficient  m  the  use  of  Assembly  language  and  EXIT  coding  and  be  a  solid  problem  determi¬ 
nation/ resolution  analyst.  Requires  4  or  more  years  of  IBM  mainframe  experience.  Knowledge  of 
MVSCP,  IOCP  processes,  JES2,  ISO,  and  EPF/PDF  is  required  and  use  of  ACF/VTAM  is  desirable. 


ontract  administration  for  software  maintenance  agree i 
i  a  degree  are  preferred.  Background  in  software  license 


Now 

-  you  can  recruit 

contacts  the  right  people 

rSm  in  the  right  places 
at  the  right  price 

Let  us  introduce  you  to  the 
»r  10014  IDG  Communications  Computer 

i;mm  Careers  Network.  It's  the  new 

"aw*157  advertising  service  that  lets  you 
~lk> .  run  the  most  targeted  and  cost-ef- 

ficient  recruitment  program  pos- 


COMPUTER  CAREERS 


DATABASE 

DESIGNER/ 

ADMINISTRATOR 


1th  a  mirtfmum  of  2  years  experience  in 
n  piemen  ting  large  scale  database  sys- 
;ms  in  either  a  DB2,  RDB/Ingres  or  IDMS 
nvironmdht,  you  are  ready  to  help  us 
leet  the  project  challenge  for  the  1990's, 
our  responsibilities  will  include:  partici- 
ation  in  the  preparation  of  functional 
pecs  and  detail  design  developing  logical 
ata  models  and  delivering  physical  data- 


ireer^th  Uni  ted  white** ei^oying  excel- 


Support  our  next 
breakthrough. 


Infonnation  Management 

Systems  Analyst 

Distributed  Systems  Development  Analyst 


Ingres,  Oracle,  D62  or  Sybase  is  helpful  Knowledge  of  one  or  more  networking  environments  such  »s 
development  experience  Is  preferred. 

Senior  Moraiation^stems  Auditors  ^  ^  ^  ^  ^ 


Systems  Engineering 
Manager  Software  Test  Development 

Use  your  PC  industry  knowledge  and  software  development  expertise  to  It 
vtHopment  of  tests  for  Compaq  software  The  successful  candidate  will  have  a 
equivalent  and'Strong  intopeisonal/ktadershlp  skjlU,  and  amlnbttum  of  7  ire 

Systems  Engineers 

Design  newgoducts  bymvetfymng  and  ewlcutinj^yMems  comp 


develop  hardware  compatibility  tests  and  per- 
xpitvaknt.  Hardware  design  experience  and  a 
required.  Experience  tvith  CPl/s/Memory/Bus 


SOUTHEAST  CONSULTING  I 
OPPORTUNITIES 
to  860,000 


camPAa 


COMPUTERWORLD 


MARKETPLACE 


CLASSIFIED 


TRAINING 


Networking  as  a  learning  tool 

To  optimize  a  learning  experience,  students  should  interact  frequently 


ES  several  elements.  One  is  experiential  techniques.  If  this 


rs  use  hands-on  woricshops  ex-  >1*0  GET  THE 

MM.**  I  mostfromthe 

Students  must  network  with  JL  educational  ex- 

ch  other  to  benefit  from  these  perience,  Students 
:periertial  techniques. ^  h  this  must  communicate 


' ,v.  L'"*J 

^^1 


COMPlITERWORLD’s 

February /March 
Training  Editorial  Topics 


FEBRUARY  19,1 


COMPUTERWORLD 


INTEGRAL  &  IBM 

Deliver  SAA  Financial  and  HRMS 


Solutions  Today 


Register  Now 
for  a  Free 
Integral/IBM 
Conference 

SAA  is  the  foundation  for 


solutions  that  will  work 
across  all  platforms  —  main¬ 
frame,  midrange  and  PC. 
Integral  is  delivering  a  full, 
comprehensive  line  of 
financial  and  human  resource 
software  that  does.  And 
we're  delivering  ittoday. 
Which  is  exactly  what  you've 
come  to  expect  from  IBM's 
premier  business  partner. 

After  all,  weVe  deliv¬ 
ered  more  D62  solutions  than 
all  our  competitors  com¬ 
bined.  In  bet,  IBM  awarded 


So  if  you're  ready  to  see 
what  SAAsolutions  can 
mean  to  your  company  — 
and  not  just  talk  about  them, 


